Introduction
Well conducted and reported randomized clinical trials (RCTs) are considered the foundation for evidencebased dentistry today. Poorly conducted RCTs can lead to either an overestimation or an underestimation of the effect of the tested treatment. To be able to assess the quality of an RCT accurately, readers of a published report need complete, clear and transparent information on its methodology, analysis and findings (Schulz et al., 2010) . Unfortunately, many trial reports fail to provide clear and complete descriptions, making it difficult to assess the study quality.
The lack of adequate reporting fuelled the development of the original Consolidated Standards of Reporting Trials (CONSORT) statement in 1996 (Begg et al., 1996) , its revision 5 years later (Moher et al., 2001) and further updates in 2010 (Schulz et al., 2010) . CONSORT group members have presented a 37-point checklist of information to include when reporting an RCT. The CONSORT statement has been endorsed by over 400 different journals to date, representing over 50% of the core medical journals listed in the Abridged Index Medicus on PubMed (CON-SORT Statement, 2011) Studies in different medical disciplines have looked at research quality and reporting quality in medical research. Several investigations in the medical literature have found that the quality of reporting is inadequate. The quality of reporting RCTs in five leading general medical journals has been evaluated and found to be inadequate (Mills et al., 2005) . Two systematic reviews (Plint et al., 2006; Falagas et al., 2009 ) of studies evaluating the quality of RCT reporting in different medical specialities and a Cochrane review (Turner et al., 2012) have been published. Both systematic reviews found that although endorsement of CONSORT statement by journals improve RCT reporting, authors still report their trials inadequately. In dentistry, the quality of RCT reporting in dental speciality journals with the highest impact factor was investigated, with the quality of reporting suboptimal -with a 62% mean score for completeness of reporting with regard to the CONSORT statement check list (Pandis et al., 2010) .
Harrison assessed 155 trials published in three orthodontic journals between 1989 and 1998, using the Jadad scale for the assessment of the quality of RCTs. She found that 137 trials had a high risk of bias, 17 trials had moderate risk of bias and only one trial had low risk of bias. She also concluded that in orthodontics, reporting of RCTs before the CONSORT statement in 1996 was often insufficient to allow readers to assess the quality of trials (Harrison, 2003) .
In a further study, Flint and Harrison assessed reporting of RCTs in four orthodontic journals at three time points (1995 /1996 pre-CONSORT, 2000 /2001 post-CONSORT and 2005 post revised CONSORT) on the basis of the checklist developed from the CONSORT statement. They found the quality of reporting RCTs had improved over time, but reporting of randomization, allocation concealment and blinding remained inadequate (Flint and Harrison, 2010) .
The aim of this study was to provide an update as to whether authors in the orthodontic field of research currently report RCTs adequately as defined by the CONSORT statement checklist.
Materials and Methods

Identification of clinical trials
The title and abstract of all published articles between January 2008 and June 2012 in the American Journal of Orthodontics and Dentofacial Orthopedics (AJO-DO), Journal of Orthodontics (JO), the Angle Orthodontist (AO) and the European Journal of Orthodontics (EJO) were reviewed by one of the authors [first examiner (FA)]. All articles that reported randomized or controlled clinical trials were identified. Identification of the clinical trials was through searching the title and the abstract for the keywords 'Trial', 'Randomized' or 'Assigned' and then retrieving full text for all articles that include one or more of these terms.
Assessment of the trial reporting
The CONSORT 37 item-checklist was used to score the reports (Figure 1 ). Each item was scored either as 'Yes' if present, 'No' if absent or 'Not applicable' (NA). An item was scored as NA if the design of the study made it impossible to include. The total score for each trial was calculated and converted to a percentage using the equation: total score5(total number of 'Yes'/[37{total number of 'NA' items])|100.
Additional data collected Information related to the following characteristics was also recorded for each article:
. number of authors;
. continent and country of first author;
. clinical setting of the trial.
Reliability
A 10% random sample of the papers was scored by a second examiner (DB) to assess inter-examiner reliability of the CONSORT score. Another 10% random sample of the papers was scored a second time by the first examiner 3 months after initial data collection was completed to test intra-examiner reliability.
Results
One hundred and fifty-one (4.6%) clinical trial reports were identified out of 3335 articles reviewed in the four journals from January 2008 to June 2012 (Table 1) . Mean CONSORT score for all the trial reports was 51.7%. The scores ranged from 73.6% for the JO to 44.5% for the AO (Table 1 ). Mean CONSORT score by year of publication increased from 47.8% in 2008 to 56.3% in 2012 (Table 2) . Twelve (7.9%) out of the 151 papers satisfactorily reported all the five items related to the method of randomization. Of the remaining 139 articles, reporting of randomization was inadequate in 54 reports (35.8%) and 85 reports (56.3%) did not give details of randomization methods (Table 1) .
In 93% of reports, the first author worked in an academic institution and 50% of trials were reported by four or five authors (Table 3 ). More than half of publications were from Europe (54.3%) (Table 3 ) and Turkey contributed most (18.5%) followed by the USA (15.9%) and the UK (11.9%). Eighty-four per cent of the trials were set in university clinics, 9.3% were in private practice and 6.6% were in hospital or public clinics.
Reliability
Bland and Altman plots (Figure 2 a,b) showed no systematic error in the CONSORT checklist scoring and the random error was deemed to be within acceptable limits for both inter-examiner and intra-examiner reliability as the difference in scoring a trial was small.
Discussion
This retrospective study has looked into the quality of reporting of orthodontic RCTs that contribute to systematic reviews and drive evidence-based dentistry. The number of RCTs in the orthodontic literature is small, and so it is important they are planned, conducted and reported to a high standard. Indeed, they account for only 5.26% of articles published in the AJO-DO (Pandis et al., 2011) , which is consistent with the findings of this study. In addition, some trials are the subject of multiple reports, which means this may be an overestimation of the actual number of RCTs carried out in orthodontics. The findings of this study highlight that a gap still exists between current RCT reporting in orthodontics and the high standard of reporting according to the CONSORT statement. The JO was the first of the included journals to endorse the CONSORT statement and scored highest (73%), whilst the lowest compliance score was achieved by the AO (44%), which did not endorse the CONSORT statement at the time of collecting the data for this study. Adopting the CONSORT statement by three of the four journals appears to have contributed to improving the quality of reporting of clinical trials through time from 48% in 2008 to 56% in 2012, showing a continued trend from the finding of Flint and Harrison (2010) that in 2006 the journals achieved a mean score of 42.5%. This improvement appears likely to be as a result of raised awareness of researchers, journals editors and funding bodies of the importance of complete reporting informed by the CONSORT statement. In addition, legislating authorities including the EU commission now require transparent reporting of clinical trials, a decision that may have also raised awareness of the important of correct reporting (Commission of the European Communities, 2006) .
The essential elements that characterize a RCT are randomization, blinding and concealment. Doubleblinding is often difficult to achieve in RCTs in orthodontics but blinding of assessors is still achievable. An investigation of whether reports entitled as RCT were in fact RCTs found that 46.4% of them have an unclear description of randomization procedures (Koletsi et al., 2012b) . This compares with our study where we found that 35.8% of the reports had inadequate reporting of randomization procedures and 54.6% of the reports had no details of the randomization procedure. Absent or inadequate reporting could result from lack of understanding of researchers about the importance of the detail of randomization procedures to assess risk of bias, deliberate ambiguity or limited space in some journals.
An interesting finding of this study was that the vast majority (93%) of clinical trials were undertaken in an academic environment, despite most orthodontic treatment being provided outside this environment. Trials conducted in private clinics represented less than 10% of clinical trials in orthodontics. Generalising the findings of RCTs carried out in an academic clinic setting to a private clinic setting should be done with caution as case selection and clinical experience may significantly influence the outcome.
During the period of this study, the majority of trial reports were from Europe, followed by the USA. Interestingly a large number of clinical trials reports came from Turkey, which may be a result of the improvement in the Turkish economy in the last decade. (Adam et al., 2011) . One limitation of this study relates to the sample size, which prevented statistical comparison between journals. Another limitation of this study may arise from the fact that scoring certain items of the CONSORT checklist has a degree of subjectivity. Inter and intra examiner reliability tests indicate the effects of this subjectivity were limited.
Conducting a RCT requires significant resource and everyday clinical practice depends on their outcomes. Therefore reporting the clinical trial to a high standard to allow readers to make a valid judgement on the risk of bias and quality is as important as designing and conducting them correctly. We support the conclusion of other researchers (Turpin, 2005; Flint and Harrison, 2010; Koletsi et al., 2012a; Seehra et al., 2013) that it is the duty of researchers, journals editors and funding bodies to ensure the continued improvement in the standard of reporting of RCTs.
Conclusion
. Clinical trial reports represented less than 5% of articles in the four main orthodontic journals between 2008 and 2012. . CONSORT mean score ranged from 44.5 to 73.6% between journals. . CONSORT mean score increased through the period of investigation.
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